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Adaptive robust fault tolerant control of the tilt tri-rotor
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Abstract: This paper focuses on the fault tolerant control (FTC) design for a tilt tri-rotor unmanned aerial vehicle (UAV)
with the rear servo’s stuck fault, which is affected by unknown disturbance and model uncertainties. After analyzing the
nonlinear dynamic model of the tilt tri-rotor UAV, the rear servo’s stuck fault is added to the torque solution equation.
The adaptive backstepping methodology is combined with the non-singular terminal sliding mode control to develop the
nonlinear robust FTC without the need of a fault diagnosis mechanism. The Lyapunov-based analysis method is employed
to prove the stability of the closed-loop system and the asymptotic convergence of the attitude error. Real-time experiments
are implemented on a self-build hardware-in-loop-simulation (HILS) tri-rotor testbed and the contrast experimental results
with the sliding mode controller show that the proposed algorithm has achieved good control performance for the tilt
tri-rotor UAV against the rear servo’s stuck fault.
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Fig. 1 The tri-rotor UAV and the coordinate system
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